This paper compares the performance of purely domestic plants, domestic exporters and domestic multinationals. For our empirical analysis we utilise a non-parametric approach based on the principle of first order stochastic dominance. We find that the distributions for multinationals dominate that of domestic exporters and non-exporters, while we do not find clear differences in plant performance between domestic exporters and non-exporters.
Non-Technical Summary
The empirical findings of substantial heterogeneity in firm performance across exporters and non-exporters have spun off a number of recent theoretical papers, attempting to explain this plant or firm level heterogeneity in a formal setting. In an extension of these models, Helpman et al. (2003) allow for three modi operandi for firms: serving only the domestic market, exporting, or investing abroad to sell on the foreign market (FDI). They show that the most efficient firms will engage in FDI while the least efficient will operate only in the domestic market. Firms with medium efficiency levels will become exporters, but not undertake FDI. While this clear-cut prediction emerges from the theory, one may not expect it to hold in empirical data. For example, due to uncertainty, firms may not immediately enter into exporting even if they have the necessary level of efficiency.
We use plant level data to compare productivity and profitability measures across these three groups of establishments. There has been little work in this area, as most micro level datasets do not allow, for a given home country, to distinguish between firms that only service the local market, firms that export, and firms that choose to invest abroad. Our dataset provides information for manufacturing plants in the Republic of Ireland on all three of these dimensions. Moreover, in the comparison of the performance measures across the three firm types we do not just look at one part of the distribution, i.e., the mean, as is the case in most of the related literature cited above. Rather, we test for differences in all moments of the distribution using a non-parametric approach based on the concept of first order stochastic dominance.
Ireland serves as an interesting case study for a number of reasons. Firstly, on average, almost 60 percent of domestic firms export and the average export intensity in manufacturing industries (averaged over exporters and non-exporters) is around one-third of output. Secondly, while the Irish industrial structure is significantly influenced by foreign multinationals, Irish outward FDI has recently also increased substantially. Hence, we would expect a significant number of domestic exporters as well as domestic multinationals in the economy. Thirdly, the Irish data set is one of a (to the best of our knowledge) limited number of comprehensive micro level surveys collecting information on exporting and outward investment at the plant level.
Introduction
The empirical findings of substantial heterogeneity in firm performance across exporters and non-exporters (e.g., Clerides et al., 1998 , Bernard and Jensen, 1999 , Wagner, 2002 have spun off a number of recent theoretical papers, attempting to explain this plant or firm level heterogeneity in a formal setting. Examples of such models are Melitz (2003) and Bernard et al. (2003) , both of which allow for plant level heterogeneity in efficiency and find that in equilibrium more efficient firms select into exporting, while less efficient ones serve the local market only.
In an extension of these models, Helpman et al. (2003) allow for three modi operandi for firms: serving only the domestic market, exporting, or investing abroad to sell on the foreign market (FDI). They show that the most efficient firms will engage in FDI while the least efficient will operate only in the domestic market. Firms with medium efficiency levels will become exporters, but not undertake FDI. While this clear-cut prediction emerges from the theory, one may not expect it to hold in empirical data. For example, due to uncertainty, firms may not immediately enter into exporting even if they have the necessary level of efficiency.
We use plant level data to compare productivity and profitability measures across these three groups of establishments. There has been little work in this area, as most micro level datasets do not allow, for a given home country, to distinguish between firms that only service the local market, firms that export, and firms that choose to invest abroad. 1 of these dimensions. Moreover, in the comparison of the performance measures across the three firm types we do not just look at one part of the distribution, i.e., the mean, as is the case in most of the related literature cited above. Rather, we test for differences in all moments of the distribution using a non-parametric approach based on the concept of first order stochastic dominance.
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Ireland serves as an interesting case study for a number of reasons. Firstly, on average, almost 60 percent of domestic firms export and the average export intensity in manufacturing industries (averaged over exporters and non-exporters) is around one-third of output (Ruane and Sutherland, 2002) . Secondly, while the Irish industrial structure is significantly influenced by foreign multinationals, Irish outward FDI has recently also increased substantially (Görg, 2000) . Hence, we would expect a significant number of domestic exporters as well as domestic multinationals in the economy. Thirdly, the Irish data set is one of a (to the best of our knowledge) limited number of comprehensive micro level surveys collecting information on exporting and outward investment at the plant level.
Methodology
For our analysis we invoke the concept of first order stochastic dominance which allows us to compare and rank the distributions of measures of plant performance. Let F and G denote two cumulative distribution functions for two comparison groups, e.g., productivity of domestic multinationals and domestic exporters. First-order stochastic dominance of F in domestic firms and foreign-owned multinationals located in the host country, see, for example, Girma at al. (2001) for the UK, Doms and Jensen (1998) for the US and Globerman (1994) for Canada. 2 See Delgado et al. (2002) for an application of this approach in their comparison of productivity between exporters and non-exporters. The paper by Girma et al. (2003) is more closely related to our paper, also appealing to the Helpman et al. (2003) model. However, their main comparison is between UK non-exporters, UK exporters and foreign multinationals, given the absence of information on UK multinationals in their dataset. They attempt to construct data on UK multinationals from other datasources, but this does not give them a 2 with respect to G is defined as 0 ) (
, with strict equality for some z. Since this considers all moments of the distribution it is a stricter test of productivity differences than just comparing mean levels of productivity. In the context of this paper these tests t herefore encompass the possibility that establishments of the same productivity level may choose different forms of commerce, but restrict the test such that there must be statistically robust differences between the distributions. That is, the degree of uncertainty in behaviour cannot be too large so that the structure of commerce and plant heterogeneity are no longer meaningfully related.
In order to implement the comparison we follow Delgado et al. (2002) and adopt the nonparametric one-sided and two-sided Kolmogorov -Smirnov (KS) tests. 3 The two-sided KS statistic tests the hypothesis that both distributions are identical, and the null and alternative hypotheses can be expressed as:
By contrast, the one-sided test of stochastic dominance can be formulated as :
Hence, in order to conclude that F stochastically dominates G we need to reject the null hypothesis for the two sided test, but not reject the null for the one sided test.
The KS test statistics for the two and one sided tests are, respectively
complete c overage of all UK MNEs. In contrast, our dataset allows the identification of all domestic multinationals. Furthermore, their data is company level, not plant level as in our analysis. The data set provides plant level data on, inter alia, nationality of ownership, output, exports, employment and expenditure on labour and other inputs for Irish manufacturing plants. 5 What makes the data most interesting from our point of view is an indicator variable that is equal to one if a plant has "any overseas offices or distribution facilities". Taking all this information together, we can deduct from the data whether a domestic firm is a multinational, an exporter, or just a plant serving the local market, making our datasource quite unique in an international comparison.
We calculate and compare three measures of establishment performance: (1) suggesting that the largest heterogeneity in plant performance is among domestic multinationals. From the simple means it is not obvious that domestic exporters outperform domestic non-exporters.
[ Table 1 here]
These summary statistics, of course, only look at two moments of the performance measure distribution, namely the mean and standard deviation. A simple preliminary manner of examining differences of the entire distribution of the performance measures is to plot cumulative distribution functions (cdf) and compare these across the three groups of establishments. We do this here for the value added measure only in Figures 1 through 3 , but emphasize that similar visual difference across the three groups were also observed for the other two measures. 8 Accordingly, while there appear to be no differences in the cumulative 6 One should note that we cannot calculate total factor productivity since there is no reliable estimate of capital stock at the plant level available in the data. 7 This also helps to mitigate concerns that performance differences simply reflect differences in the sectoral composition of the three firm types. In order to test specifically for differences in all moments of the distribution we calculate the above described KS tests of first order stochastic dominance, the results of which for all three measures are reported in Table 2 . These show that we cannot reject the hypothesis of identical distributions of all three performance measures for exporters relative to non-exporters. Thus, these results for the Irish case are not fully in line with the previous empirical literature (e.g., Clerides et al., 1998 , Bernard and Jensen, 1999 , Wagner, 2002 , which finds substantial differences in productivity between exporters and non-exporters.
The comparisons of Irish MNEs with exporters or non-exporters are, by contrast, in line with the predictions of the Helpman et al. (2003) model. Specifically, the KS test statistics in Table 2 suggest that the distributions of both measures of labour productivity and profits per employee of multinationals stochastically dominate those of both n on-exporters and exporters. Hence, we find statistically significant productivity differences between domestic multinationals and both domestic exporters and non-exporters.
[ Table 2 and Figures 1-3 here]
Conclusions
This paper compares labour productivity and profitability differences across purely domestic plants, domestic exporters and domestic multinationals in Ireland. Thus, our paper provides empirical evidence closely related to a number of recent theoretical papers dealing with heterogeneity at t he plant level across these three types of establishments. For our empirical analysis we utilise a non-parametric approach based on the principle of first order stochastic dominance. Comparing the cumulative distributions of the measures of plant 6 performance across the three types of plants we find that the distributions for multinationals dominate that of domestic exporters and non-exporters, while we do not find clear differences in plant performance between domestic exporters and non-exporters. The result that multinationals dominate the other two groups of plants is in line with the theoretical model by Helpman et al. (2003) .
8 p-values in parentheses * Significant at 10%, ** significant at 5%, *** significant at 1% confidence interval 10 
